Over the past two decades, novel therapeutic approaches to peritoneal carcinomatosis (PC) have emerged, combining cytoreductive surgery and peritonectomy procedures with perioperative intraperitoneal chemotherapy (PIC), including hyperthermic intraperitoneal chemotherapy (HIPEC) and/or early postoperative intraperitoneal chemotherapy (EPIC). Theoretically, cytoreductive surgery is performed to treat macroscopic disease and PIC to treat microscopic residual disease aiming to remove disease completely with a single procedure. Many consider it a standard of care for disease such as pseudomyxoma peritonei, peritoneal mesothelioma, or localized and resectable colorectal carcinomatosis. 1 Because of its negative prognosis, the question regarding the efficiency of this combined procedure still remains controversial for carcinomatosis from gastric origin.
Peritoneal dissemination is the most frequent pattern of metastasis and recurrence with gastric cancers. Traditionally, there was a mutual agreement in the oncologic community that those patients with gastric peritoneal dissemination were incurable. For the past 10 years, despite improvements in systemic chemotherapy with the development of new targeted therapy and encouraging tumor response rates, there have been no large phase III studies that demonstrated the real benefit of one regimen and really changed the negative prognosis of this disease evolution. 2 With this phase III study including 68 patients with PC from gastric cancer, Yang et al. 3 demonstrated that the use of HIPEC with the association cisplatinum-mitomycin C significantly improved survival. With HIPEC, the overall survival was extended by nearly 70% (6.5 vs 11.0 months) when compared with cytoreductive surgery alone. The authors compared their results and the design of their study to those reported by the Netherlands phase III study, conducted for the treatment of PC from colorectal origin and that compared the combination of CRS with HIPEC compared with systemic chemotherapy. 4 This important study strongly influenced the oncologic community and precipitated the evolution to a new management of colorectal carcinomatosis with a curative intent. However, it demonstrated the potential benefit of CRS combined with HIPEC and not of HIPEC only. To our knowledge, Yang et al. 3 is the first study that demonstrated the benefit of HIPEC in one phase III study for the treatment of PC, whatever the origin is.
The experience of few single institutions, combined with phase II studies, reported encouraging survival results following treatment of PC with this therapeutic strategy. [5] [6] [7] Recently, a collaborative effort of French institutions collected data from 159 patients and represents the largest experience of the treatment of PC from gastric origin. 8 With a median follow-up of 20.4 months, the overall median survival was 9.2 months, which is close to that reported by Yang et al. 3 in the experimental group (11 months). This median survival rate remains low, but the 5-year survival rate was 13% with some long-term survivors. These survival results are less encouraging than those obtained for other peritoneal surface malignancies, reflecting either a more aggressive disease process less responsive to this combined treatment modality or the need for better patient selection. However, the combination of cytoreductive surgery with HIPEC was the only therapeutic strategy that reported long-term survivors at 5 years. 6, 7, 9 Prognostic factors are essential for a better patient selection for the combined procedure, and some have been identified in the phase III study. For intraperitoneal chemotherapy to be effective, residual disease following attempted cytoreductive surgery must be of low volume. In the recent French study, long-term survival, with a 5-year survival of 23% and a median survival of 15 months, was obtained in patients treated with complete macroscopic resection. 8 Yonemura et al. reported similar encouraging results with a 5-year survival rate of 27% and a median survival of 15.5 months for patients with gastric PC treated with complete cytoreduction and HIPEC. 5 Hall et al. observed a median survival of 11.2 months for CC-0 patients with gastric PC treated with HIPEC using mitomycin C, whereas no patient with residual disease was alive after 2 years. 10 An aggressive attempt at complete resection, including surgical excision of all sites of macroscopic disease, may add to the efficacy of HIPEC. When cytoreductive surgery does not allow sufficient downstaging, the survival benefit of HIPEC remains extremely low, and median survival did not exceed 8 months. In light of the risk of postoperative complications, HIPEC should not be indicated in patients with residual tumor nodules. Surprisingly, the carcinomatosis extent assessed by Sugarbaker's Peritoneal Cancer Index was not an independent prognostic factor in the Yang et al. 3 study, whereas it demonstrated significant influence on survival in many other studies. 8, 11, 12 PC with localized or small tumor nodules seems to be the best indication for this combined procedure. In patients who had undergone complete cytoreductive surgery in the French study, the extent of carcinomatosis represented the only strong prognostic factor. 8 When the PCI was more than 12, despite a complete cytoreductive surgery, no patient was alive at 3 years. Fujimoto et al. also reported impressive survival results in patients with limited PC (5-year survival rates of 40-50%), whereas 1-year survival rate was only 18% for patients with more extensive PC. 7 Regarding these results, it may not be recommended to propose this combined treatment for patients with extensive PC, even if complete cytoreductive surgery appears to be possible. Patients with gastric PC and Sugarbaker's PCI of more than 12 should be contraindicated for this kind of therapeutic strategy.
Since the publication of recent randomized trials, the use of neoadjuvant chemotherapy has been routinely used and recommended, especially in Europe for the management of gastric adenocarcinoma without PC. 13 It may help physicians to better select indicators. Patients who progress or develop extra-abdominal metastases during this preoperative treatment may be excluded for an aggressive and complex procedure that would probably not improve prognosis because of postoperative and systemic progression of disease. The benefit of this perioperative systemic chemotherapy appears to also be suggested by the fact that the use of more than 6 cycles of chemotherapy was found to be a positive independent prognostic factor by the phase III study and may play a role by limiting the evolution of metastatic disease.
The institution in which the procedure was performed plays an important role for the postoperative course and for survival. It is, however, reasonable to make the assumption that experience may provide better patient selection, that is, surgical expertise with a higher rate of complete cytoreductive surgery and postoperative management. A learning curve has been reported by several authors and institutions performing the combination of cytoreductive surgery with HIPEC for the management of PC. 14, 15 All interventional complex procedures have an inherent risk, and experience undoubtedly diminishes this, but can never abolish it. In the Yang et al. 3 study, HIPEC did not significantly enhance the rates of morbidity and mortality, although it was performed by a specialized team involved in the management of gastric and PC surgery. As the occurrence of serious adverse event appears to be an independent prognostic factor, adequate patient selection by the specialized team is probably essential.
Whereas HIPEC was largely and positively evaluated prophylactically or in an adjuvant setting in phase III studies by Korean and Japanese researchers, Yang et al. 3 reported the first phase III study that evaluated this technique for established PC from gastric origin. 16 It demonstrated that HIPEC should be considered an important therapeutic tool for the management of this disease. However, the survival results and the prognostic factors reported underline the necessity of strict selection of patients for such procedures.
